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DETAILED ACTION 

1. Claims 1-8, 12-15, 17-27, 29-32 of U. S. Application 10/016,437, filed 
12/10/2001, are presented for examination. 

Claim Objections 

2. Claims 1 2-1 5, 1 8-1 9, 21 -22 are objected to under 37 CFR 1 .75(c), as 
being of improper dependent form for failing to further limit the subject matter of a 
previous claim. Applicant Is required to cancel the clalm(s), or amend the 
clalm(s) to place the claim(s) in proper dependent form, or rewrite the clalm(s) In 
independent form. The claims depend upon canceled claims . No assumptions 
are made about possible claim dependence because other issues such as lack of 
antecedent basis then arise. These claims are therefore not reviewed with 
respect to prior art. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification sliall contain a written description of tlie invention, and of tlie manner and 
process of malting and using it, in sucli full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying 
out his invention. 

4. Claims 26-27 are rejected under 35 U.S.C. 112, first paragraph, as falling 
to comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the 
time the application was filed, had possession of the claimed Invention. 

5. Applicants refer to par. 33 of the specification as showing support for 
'hydrophones'. However, the paragraph only states: 
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[0033] The seismic data that is used can either be 
acquired solely for detection of SWF, or can be 
seismic data that has been acquired for different 
modeling purposes, and reprocessed for detection 
of SWF. The seismic data can be three-dimensional 
("3D"), two-dimensional ("2D"), or one-dimensional 
("ID") data. For example, borehole ID data can be 
used to detect SWF, and full 3D seismic data can 
be used to detect SWF in a well field. The seismic 
data can be acquired using any known acquisition 
technique, such as towing streamers behind a 
seismic vessel and measuring the reflection of 
acoustic waves generated by marine sources. 

The issue is more tlian one of semantics because Applicants base many of tlieir 
arguments upon tine alleged difference between hydrophones and geophones, 
and do so without providing evidence. 

Claim Rejections - 35 USC S 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 
148 USPQ 459 (1966), that are applied for establishing a background for 
determining obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 
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2. Ascertaining the differences between the prior art and the claims at 
issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

8. Claims 1-8, 17, 20, 23-27, 29-32 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over Mallick (1 1/2000; "Hybrid seismic inversion: A 

reconnaissance tool for deepwater exploration") in view of Huffman (6,694,261)). 

Claims 12-15, 18-19, 21-22 are not examined. 

9 Mallick discloses all limitations, as subsequently discussed, but does not 
expressly disclose the application of the technique to Shallow Water Flow (SWF). 

1 0. Huffman discloses a method for identification of shallow water flow 
hazards using seismic data (see title), using the same types of techniques. 

11. It would have been obvious to one of ordinary skill in the art at the time of 
the invention to modify the Mallick teaching to include the Huffman teaching 
because Huffman disclose in the "background of the art" that there is a need to 
identify SWF prior to drilling a borehole. 

12. Specifically, the combination discloses: 
1 . (Currently Amended) 

A method for determining shallow water flow risk 

comprising: developing a geologic model of shallow water flow risk areas; performing a 
stratigraphic analysis on only P-wave seismic data to determine a control location within the P- 
wave seismic data (M: Page 1230 (col. 2-3): The elastic earth models (consisting of P-wave 
velocity, density, and Poisson's ratio ) obtained at each location of the prospect where 
prestack GA inversion was run can be used as background low-frequency impedance trends for 
poststack inversion and can create a hybrid inversion scheme.); 

applying a pre-stack full waveform inversion on only the P-wave seismic data at the control 
location to provide an elastic model, wherein the elastic model comprises pressure-wave velocity 
and shear-wave velocity (M: Page 1230 (col. 1): 
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This hybrid methodology first runs prestack genetic algorithm (GA) inversion at discrete locations 
over the entire data volume. Detailed elastic models obtained from prestack inversion then 
constrain background trends for poststack inversion. 

Page 1230 (col. 2-3): The elastic earth models ( consisting of P-wave velocity, density, and 
Poisson's ratio) obtained at each location of the prospect where prestack GA inversion was run 

can be used as background low-frequency impedance trends for poststack inversion and can create 
a hybrid inversion scheme. 

Page 1233: Comparison of Figures lb and Ic demonstrates the need for fine discretization of the 
earth models in prestack inversion . Our invcisiDii uses a full wave-equation approach that takes 
all primary, mode-converted, and interbcd multiple rellections into account. To correctly model all 
stratigraphic details of the subsurface, inclusion of mode conversions and interbed multiple 
reflections is necessary. In addition, to correctly model thin-bed tuning effects due to these mode 
conversions and multiple reflections, it is necessary to discretize the earth model to one-fourth of 
the dominant wavelength of the input seismic data. 

Page 1234: It is also important to note that the full waveform prestack inversion plays a very 
important role in the hybrid inversion. First of all, it is prestack inversion that provides the low- 
frequency P- and S-wave impedance trends for our hybrid inversion. When well data (normally 
used to define low-frequency impedance trends) are not available, prestack inversion is the only 
way to obtain this information. 
Page 1235 

In addition to providing low-frequency trends, prestack inversion can also verify the validity of the 
poststack inversion. Poststack inversion assumes that every event on seismic data is a primary 
reflection. If seismic trace amplitudes are contaminated by interference effects, poststack inversion 
will be ambiguous. Prestack inversion, on the other hand, uses a full wave-equation approach 

that correctly handles such interference effects.); 

computing a ratio between the pressure-wave velocity and the shear-wave velocity; and 
identifying shallow water flow risk areas using the pressure-wave velocity to the shear- 
wave velocity ratio. 

(M: Page 1230 (col. 2-3): The elastic earth models ( consisting of P-wave velocity, density, and 
Poisson's ratio) obtained at each location of the prospect where prestack GA inversion was run 
can be used as background low-frequency impedance trends for poststack inversion and can create 
a hybrid inversion scheme.; H: col. 6, lines 6-54, col, 6; col. 1 1 , line 60 to col. 12, line 49) 
Re ratio: Huffman (US 6,694,261) : 



Application/Control Number: 10/016,437 
Art Unit: 2128 



Page 6 




It is of psnifslsf mteiest to Bot« that tbs ccmpressioGal 
vslocitas fer Jfcc data o£ FIGS,. 36 aju! M She sands ^ows 
relatively liStlc dcpcadcscc upsa the c3:crti\'ic stress, SEd st 
low tsresses, i& approximately -2000 snetefs per saxsoL The 
Yp/Vs raSio, on she othe-ir Sarid, sacicsses &osie a \^lue o£ 
abost 2.5 St iOOO psi » svsr 6.0 a? 20 psi 

As effestiv-s s»e«s of lOGO psi correspocds roughly to s 
ssibscs dcpfe of approsinEatcly 2t>00 fee; for norniRlh' pjcs.- 

, 3SUfs4 sedimejsts. Th&lswithss th* raase T^^beft abGormaily 
press'^fsd SWF saads hi&ve fesea esscouaiered sa ds«pwaier 
lirilliiig.^ Whst FIGS . 3fi-3ct *bow js Ihat if si2vh s saad is 
liii^k'd and ^hc liuid pissiSisrs: bisiUb up diss io ■diEsrsutis.l 
ccnspsctian or s!r££cmral ^papissssiingt these m &. smadl 

; change m tlie compfessioad wave velocit.y ss^ s. ktgit 
change b Ibc shear vclodty of tiis a&sid. This diibrencs m 
«he«r wav§ velocity will aeasifest itself m * tiB» <$eUy, or 
*':s^adc" shift in, the seisasic d&js ih&i wiU ssks t!a« 
abnQimanj'-press.'diBd sand appssr thicker ia Sinse 0£S 

„ tSie shear wav« dam dise so she lew shear veloeisies, 
Addisionanv, .es &and ^^'itb a s-hzsj vclMity of 100 tc- SOO mM 
wodd hsvs s relatsvsilv s.aali difrs-reace siieaj wsvs 
iiapedaace with a;a ovsciyiag cky or silt sedimsfiis wlsreas 
a sand wiSii s. sli«ar veiodty of 3-00 ei/s or less wciuld hsve 

^ ft much larger di£ereisc« ia sls^Ar wwe im.ped&a« v^itls 
ovKlyiag sediments. As woaM be weH Imois.'n ta those 
visjied its die s?i,. sus^ & di^erecss k shear wave impedsajoe 
dio^ be dstectabls by suitable seismic mstbcids. What is 
imporSaiLt for the piisent kvectioE h t&st ^e abnonEd 
preMSirs is a sasd body will ^fiuce & myit^ disqgs ta 
campressioaal ^'ebcity aad impe-djsace aad a large dsaisga is 

chaagc end tfec mschssssm th.Et esiisss Sfcc cfeaisgc is icLa- 
Col. 6: ^^"^^y mk&psct&nt. 



Application/Control Number: 10/016,437 
Art Unit: 2128 



Page? 



2. (Original) Tlie metliod of claim 1 , wherein the seismic data comprises seismic data selected 
from the list consisting of one-dimensional seismic data, two-dimensional seismic data, and three- 
dimensional seismic data (M: fig. 1-2, for example ; H: col. 6, lines 6-54, col, 6; col. 1 1 , line 60 to 
col. 12, line 49). 

3. (Original) The method of claim 1 , wherein the elastic model further comprises attributes 
selected from the list consisting of density, Poisson's ratio, and Lame elastic parameters. 

(M: Page 1230 (col. 2-3): The elastic earth models ( consisting of P-waw wlocitw density, and 
Poisson's ratio) obtained at each location of the prospect where prestack GA inversion was run 
can be used as background low-frequency impedance trends for poststack inversion and can create 
a hybrid inversion scheme; H: col. 6, lines 6-54, col, 6; col. 11, line 60 to col. 12, line 49; fig. 
13) 

4. (Original) The method of claim 1 , further comprising processing the seismic data to enhance its 
stratigraphic resolution. 

(H: col. 6, lines 6-54, col, 6; col. 11, line 60 to col. 12, line 49; M: pg. 1234, col. 1, for 
example) 

5. (Original) The method of claim 4, wherein the processing the seismic data comprises sub- 
sampling the seismic data to less than two millisecond intervals. 

(H: col. 6, lines 6-54, col, 6; col. 1 1 , line 60 to col. 12, line 49; M: fig. 12) 

6. (Original) The method of claim 4, wherein the processing the seismic data comprises using an 
algorithm with an amplitude preserving flow. 

(H: col. 6, lines 6-54, col, 6; col. 11, line 60 to col. 12, line 49); Mallick discloses 
amplitude preserving techniques in Appendix A. Also see (page 1233): Comparison of 
Figures lb and Ic demonstrates the need for fine discretization of the earth models in prestack 
inversion . Our inversion uses a full wave-equation approach that takes all primary, mode- 
converted, and interbed multiple reflections into account. To correctly model all stratigraphic 
details of the subsurface, inclusion of mode conversions and interbed multiple reflections is 
necessary. In addition, to correctly model thin-bed tuning effects due to these mode conversions 
and multiple reflections, it is necessary to discretize the earfli model to one-fourth of the dominant 
wavelength of the input seismic data. 

7. (Original) The method of claim 4, wherein the processing the seismic data comprises using an 
algorithm selected from the list consisting of a pre-stack time migration, accurate velocity normal- 
moveout correction, and noise removal algorithms. 
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(M: Page 1233: Comparison of Figures lb and Ic demonstrates tlie need for fine discretization of 
tlie eartli models m prestack inversion . Our inversion uses a full wave-equation approach that 
takes all primary, mode-converted, and interbed multiple reflections into account. To correctly 
model all stratigraphic details of the subsurface, inclusion of mode conversions and interbed 
multiple reflections is necessary. In addition, to coiTectly model thin-bed tuning effects due to 
these mode conversions and multiple reflections, it is necessary to discretize the earth model to 
one-fourth of the dominant wavelength of the input seismic data. 

Page 1234: It is also important to note that the full waveform prestack inversion plays a very 
important role in the hybrid inversion. First of all, it is prestack inversion that provides the low- 
frequency P- and S-wave impedance trends for our hybrid inversion. When well data (normally 
used to define low-frequency impedance frends) are not available, prestack inversion is the only 
way to obtain this information.; Page 1235: In addition to providing low-frequency trends, 
prestack inversion can also verify the validity of the poststack inversion. Poststack inversion 
assumes that every event on seismic data is a primary reflection. If seismic trace amplitudes are 
contaminated by interference effects, poststack inversion will be ambiguous. Prestack inversion, 
on tlie otlier liand. uses a full wave-equation approach that correctly handles such interference 
effects.); H: col. 6, lines 6-54, col, 6; col. 11, line 60 to col. 12, line 49) 

8. The method of claim 1 , wherein the control location comprises a plurality of control locations. 
(M: Page 1230, col. 1 : This hybrid methodology first runs prestack genetic algorithm (GA) inversion at 
discrete locations over the entire data volume. Detailed elastic models obtained from prestack inversion 
then constrain background trends for poststack inversion. Page 1230 (col. 2-3): The elastic earth models 
(consisting of P-wave velocity, density, and Poisson's ratio) obtained at each location of the prospect 
where prestack GA inversion was run can be used as background low-frequency impedance trends for 
poststack inversion and can create a hybrid inversion scheme.; H: col. 6, lines 6-54, col, 6; col. 1 1 , line 
60 to col. 12, line 49) 

12. (Original) The method of claim 1 1 , wherein performing the stratigraphic analysis comprises 
identifying the control location by using the geologic model to identify a geologic feature selected 
from this list consisting of faults, blow-outs, bioherms, chaotic facies, cones, diapers, domes, gas 
vents, gas mounds, mud volcanoes, popckmarks, scarps, slumps, channels, slope fan deposition, 
and bottom simulator reflectors, (intended use; M: pg. 1236: If so, they may correspond to 
shallow gas pockets and can cause significant drilling hazards.; H: col. 6, lines 6-54, col, 6; col. 1 1 , line 
60 to col. 12, line 49). 
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13. (Original) Tlie metliod of claim 9, wherein selecting the control location within the seismic 
data further comprises evaluating the seismic attributes of the seismic data. (M: Page 1230 (col. 
1): 

This hybrid methodology first runs prestack genetic algorithm (GA) inversion at discrete locations 
over the entire data volmne. Detailed elastic models obtained from prestack inversion then 
constrain background trends for poststack inversion. 

Page 1230 (col. 2-3): The elastic earth models (consisting of P-wave velocity, density, and 
Poisson's ratio) obtained at each location of the prospect where prestack GA inversion was run 
can be used as background low-frequency impedance trends for poststack inversion and can create 
a hybrid inversion scheme. 

Page 1233: Comparison of Figures lb and Ic demonstrates the need for fine discretization of the 
earth models in prestack inversion . Our inversion uses a full ■wave-equation approach that takes 
all primary, mode-converted, and interbed multiple reflections into account. To correctly model all 
stratigraphic details of the subsurface, inclusion of mode conversions and interbed multiple 
reflections is necessary. In addition, to correctly model thin-bed tuning effects due to these mode 
conversions and multiple reflections, it is necessary to discretize the earth model to one-fourth of 
the dominant wavelength of the input seismic data. 

Page 1234: It is also important to note that the full waveform prestack inversion plays a very 
important role in the hybrid inversion. First of all, it is prestack inversion that provides the low- 
frequency P- and S-wave impedance trends for our hybrid inversion. When well data (normally 
used to define low-frequency impedance trends) are not available, prestack inversion is Has only 

way to obtain this inlbmiation.; 

H: col. 6, lines 6-54, col, 6; col. 1 1 , line 60 to col. 12, line 49) 

14. (Original) The method of claim 13, wherein evaluating the seismic attributes comprises using 
amplitude-variation-with-offset attributes, comprising intercept and gradient. 

(M: appendix A; ; H: col. 6, lines 6-54, col, 6; col. 1 1 , line 60 to col. 12, line 49) 

15. (Previously Presented) The method of claim 13, wherein evaluating the seismic attributes 
comprises evaluating polarity changes in reflection coefficient.; H: col. 6, lines 6-54, col, 6; col. 
11, line 60 to col. 12, line 49) 

17. (Original) The method of claim 1 , wherein the pre-stack waveform inversion comprises 
applying a genetic algorithm. (M: Page 1230 (col. 2-3): The elastic earth models (consisting of P-wave 
velocity, density, and Poisson's ratio) obtained at each location of the prospect where prestack GA 
inversion was run can be used as background low-frequency impedance trends for poststack inversion and 
can create a hybrid inversion scheme; H: col. 6, lines 6-54, col, 6; col. 1 1 , line 60 to col. 12, line 49) 
20. (Currently Amended) 

The method of claim 18, wherein applying the pre- stack full waveform inversion comprises using 
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an exact wave equation having mode conversions and interbed multiple reflections. (M: pg. 1233 
(col. 1-2): Comparison of Figures lb and Ic demonstrates tlie need for fine discretization of tlie eartli 
models in prestack inversion. Om^ inversion uses a full wave-equation approach that takes all primary, 
mode-converted, and interbed multiple reflections into account. To correctly model all stratigraphic details 
of the subsurface, inclusion of mode conversions and interbed multiple reflections is necessary.) 

23. (Original) The method of claim 1 , further comprising applying a post-stack inversion on the 
seismic data using the elastic model to determine the shallow water flow risk over a 3D volume. 
(H: col. 6, lines 6-54, col, 6; col. 1 1 , line 60 to col. 12, line 49). 

24. (Original) The method of claim 1 , wherein the post-stack inversion is performed using an AVO 
intercept and a pseudo shear-wave data volume. 

(M: appendix A; H2: col. 6, lines 6-54, col, 6; col. 11, line 60 to col. 12, line 49). 

25. (Original) The method of claim 1 , wherein shallow water flow risk is identified when the 
pressure-wave velocity compared to the shear-wave velocity is between approximately 3.5 and 
approximately 7. (H: col. 6, lines 6-54, col, 6; col. 11, line 60 to col. 12, line 49) 

26. A computerized method for determining shallow water flow risk using seismic data 
comprising: 

processing the P-wave seismic data to enhance its stratigraphic resolution using towed 
hydrophones (insignificant post solution data collection which does not affect the method itself - 
regardless, a skilled artisan would use the towed sensors as needed); 
selecting a control location comprising: 

performing a stratigraphic analysis on the P-wave seismic data (see claim 1); and 
evaluating the seismic attributes of the P wave seismic data (see claim 1 ); 
applying a pre-stack waveform inversion on the seismic data at a selected control location to 
provide an elastic model, wherein the elastic model comprises pressure- wave velocity and 
shear-wave velocity (see claim 1); 

applying a post-stack inversion on the P wave seismic data using the elastic model (see claim 1); 
and to map a ratio between the P-wave velocity and the S-wave velocity in a three dimensional 
(3D) volume (see claim 1); and 

determining the shallow water flow risk using the ratio between the P-wave velocity and the S-wave 
velocity in the 3D volume. (H: col. 6, lines 6-54, col, 6; col. 11, line 60 to col. 12, line 49) 
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27. (Original) Tlie metliod of claim 26, wherein tlie pre-stacl< waveform inversion comprises using 

a genetic algorithm comprising: 

generating a plurality of elastic earth models; 

generating pre-stack synthetic seismograms for the elastic earth models; 
matching the generated seismograms with the seismic data; 
generating a fitness for the elastic earth models; 

genetically reproducing the elastic earth models using the fitness for the elastic earth models; and 
determining convergence of the reproduced elastic earth models to select the elastic model. 
( ; H: col. 6, lines 6-54, col, 6; col. 1 1 , line 60 to col. 12, line 49). 

29. (New) A method for determining a shallow water flow risk area, comprising: 
developing a geologic model of the shallow water flow risk area; 
performing a stratigraphic analysis on only P-wave seismic data to determine a 
control location within the P-wave seismic data; 

applying a pre-stack waveform inversion on the P-wave seismic data at the control location to 
provide P-wave velocity (Vp) and Poisson's ratio; 

computing for S-wave velocity (Vs) using the P-wave velocity (Vp) and the Poisson's ratio; 
computing for a ratio between the P-wave velocity (Vp) and the S-wave velocity (Vs); and 
identifying the shallow water flow risk area using the ratio (VpA/s). 
(limitations have already been discussed). 

30. (New) The method of claim 29, wherein the S-wave velocity (Vs) is computed using 

the recited formula. (M: Page 1230 (col. 2-3): The elastic earth models (consisting of P-wave velocity, 
density, and Poisson's ratio) obtained at each location of the prospect where prestack GA inversion was 

run can be used as background low-frequency impedance trends for poststack inversion and can create a 
hybrid inversion scheme.; H: col. 6, lines 6-54, col, 6; col. 1 1 , line 60 to col. 12, line 49) 

31 . (New) The method of claim 1 , wherein the P-wave seismic data are a single 

component P-wave seismic data (doesn't further limit the method; regardless, M: pg. 1233 (col. 1- 
2): Comparison of Figures lb and Ic demonstrates the need for fine discretization 
of the earth models in prestack inversion. Our inversion uses a full wave-equation approach that 
takes all primary, mode-converted, and interbed multiple reflections into account. To correctly 
model all stratigraphic details of the subsurface, inclusion of mode conversions and interbed 
multiple reflections is necessary.). 

32. (New) The method of claim 1 , wherein the S-wave velocity is obtained indirectly from an 
amplitude variation with offset (AVO) analysis of the P-wave seismic data (M: pp. 1230-1231: 

compute P- and S-wave impedances from prestack data and use standard AVO processing to generate 
AVO intercept and AVO gradient volumes. Next, we assume a backgroimd P- to S-wave velocity ratio, 
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and combine the AVO intercept and gradient volumes to generate a pseudo S-wave volume. A derivation 
for computing pseudo S-wave data from the AVO intercept and gradient is presented in Appendix A; 
appendix A). 

Response to Arguments 

13. Applicant's arguments, filed 10/23/2008 have been carefully considered, 

but are not persuasive. 

14. The 102 (a) rejections are withdrawn. All other withdrawn art rejections are 
withdrawn because they are either cumulative to the remaining rejections and in 
order to simplify the number of issues. 

15. The applied references were supplied by Applicants and have been 
previously applied. 

16. Most of Applicant's arguments are moot in view of the updated rejections 
applied against the amended claims. 

17. Applicant's arguments regarding hydrophones vs geophones are noted. 
However, Applicants have provided no evidence. Regardless, only claim 26 
recites 'hydrophones', which, as noted, is not recited in the specification. 

18. Applicants argue (pg. 18, apparently referring to par. 32): 

In paragtap^^ 31 of the cs?5ica aetion, tM Emmlmt ai&ei csS^s Sh&JSow Water Ffow 
PfecfiG'SKi Usifig Ptestack Wavefsxir! Inversbn of Convesifoina^ 3D SeisjTiic DaSa arsd 
RscK Modslllng, 2002 Si^aifick si at, (IVteick a002). This fsfes-sncs ss published after 
the Siling date of the pfsseoJ sj^pSsijatJari Acoordin^jy. this mfergooe is m mptop^t 

The reference was used as evidence of admission bv Applicants about a prior art 
reference, and not as a "reference". Par. 32 clearly stated: 

32. Note that Mallick et al . (Shallow water flow 
prediction using prestack waveform inversion of 
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conventional 3D seismic data and rock modeling; 2002) 
provides buttressing evidence : 

"For prestack inversion, we use the genetic algorithm (GA) 
based methodology developed by Mallick (1995, 1999) which 
allows accurate estimates of Vp, Vs, and bulk density as 
functions of time and depth at the selected locations. The GA 
prestack inversion is an optimization algorithm that finds a 
suitable earth model by minimizing the misfit between observed 
and synthetic data traces. It should be noted that the GA uses 
an exact wave equation based forward model inQ , which allows one 
to calculate all primary, multiple, and mode-converted 
reflections . " 

Applicants liave not addressed tine merits of tine admission and liave tlierefore 
acquiesced to tine position. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection 
presented in this Office action. Accordingly, THIS ACTION IS MADE FINAL. 
See MPEP § 706.07(a). Applicant is reminded of the extension of time policy as 
set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1 .136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 
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Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Hugh Jones whose telephone number is 
(571) 272-3781 . The examiner can normally be reached on M-Th. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Kamini Shah can be reached on (571 ) 272-2279. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

/Hugh Jones/ 

Primary Examiner, Art Unit 2128 



